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ABSTRACT 



Abiocompatible f astener particularly weil*suited for use in 
fundoplication procedures. In a preferred embodiment, the 
fastener is designed to break within the span of approxi- 
mately three to six months after implantation and comprises 



a male portion and a female portion. The male portion 
includes a first base member, the first base member being 
generally flat and ovah A pair of male members are mounted 
on the bottom surface of the first base member, each male 
member comprising a cylindrical post extending down- 
wardly from the bottom surface of the first base member and 
a conical head disposed at the bottom end of the post. The 
female portion includes a second base member, the second 
base member being generaUy flat and oval. A pair of sleeves 
are moimted on the top surface of the second base member 
and extend upwardly therefrom. Each sleeve defines a bore 
adapted to receive a head from a corresponding male mem- 
ber and has an inner flange formed thereon. The flange 
extends radially into the bore and is engageable with the 
head once the head has been inserted therepast so as to 
inhibit withdrawal of the head from the bore. Except for an 
outer coating on each of the two heads, the fastener is made 
entirely of a non-bioabsorbable material or a bioabsorbable 
material having a relatively slow degradation rate. By con- 
trast, the outer coating is made of a bioabsorbable material 
having a relatively fast degradation rateTThe'thiclmess of the 
outer coating is appropriately selected so that degradation of 
the outer coating permits each head to be withdrawn past its 
flange after a desired period of time. 
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IMPERMANENT BIOCOMPATIBLE E\STENER 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to biocom- 
patible fasteners and more particularly to impermanent 
biocompatible fasteners. 

[0002] Biocompatible fasteners have long been used to 
fasten together two or more biological materials on or within 
a patient. Examples of biocompatible fasteners include 
sutures, staples, surgical glues, tissue clips and orthopedic 
fixation devices, such as bone plates, screws and the like. 
For certain applications, such as where the biocompatible 
fastener is implanted within a patient and is needed there- 
within for only a limited period of time, it is highly desirable 
that the biocompatible fastener be impermanent or capable 
of degrading over time so that an additional medical proce- 
dure not be required to remove the fastener from the patient. 
For this reason, many biocompatible fasteners now in use 
are made entirely out of materials that, over time, become 
chemically degraded within a patient and, ultimately, are 
fully metabolized and excreted by the patient. (Other bio- 
compatible fasteners are made out of materials that the body 
needs and are not excreted.) Such impermanent biocompat- 
ible fasteners arc typically referred to in the art as bio ab- 
sorbable fasteners and are made out of materials including, 
but not limited to, homopolymcrs and copolymers of gly- 
colide, lactide, e-caprolactone and p-dioxanone, copolymers 
of glycolide and trimethylene carbonate, as well as polyan- 
hydrides and polyorthoesters. See Middlcton et al., "Syn- 
thetic Biodegradable Polymers as Medical Deviccs,"A/ec/i- 
cal Plastics and Biomate rials (March 1998), the disclosure 
of which is incorporated herein by reference. 

[0003] Gastroesphageal reflux disease (GERD) is a disor- 
der in which the lower esophageal sphincter, which is 
located in a distal portion of the esophagus adjacent to the 
junction between the esophagus and the stomach, allows 
contents of the stomach, including gastric acid and bile, to 
reverse flow into the distal portion of the esophagus during 
digestion. Complications associated with GERD include 
heartburn, pulmonary disorders, chest pain, esophageal 
ulcers, esophagitis, Barrett's esophagus, and esophageal 
carcinoma. 

[0004] Although weight loss and/or prescription acid 
blockers are typically preferred treatment options for 
GERD, various surgical procedures have been devised to 
treat GERD where weight loss and/or prescription drugs are 
ineffective or impractical. In one surgical procedure, known 
as Nissen fundoplication, a portion of the gastric fundus of 
the stomach is wrapped around the esophagus and is secured 
thereto using one or more biocompatible fasteners, typically 
in the form of sutures, surgical staples or surgical two-part 
fasteners. The wrapped gastric fundus applies pressure to the 
esophagus in such a way as to eliminate the reverse flow of 
stomach contents into the esophagus. 

[0005] One of the more commonly used fundoplication 
procedures requires abdominal or thoracic incisions through 
which the fundus wrapping and securing can be performed. 
Due to the highly invasive nature of such surgery, compli- 
cations and morbidity occur in a significant percentage of 
cases. In addition, these procedures are time-consuming, 
often taking a number of hours to perform, and may leave 
disfiguring scars where the incisions were made. 



[0006] More recently developed fundoplication proce- 
dures limit somewhat the necessity of making large surgical 
incisions by utilizing laproscopic ports or percutaneous 
endoscopic gastrostomy. Although these procedures are less 
invasive than those involving large abdominal and thoracic 
incisions, they are still invasive and have certain risks 
associated therewith. For example, general anaesthesia, 
which entails well-known risks, is typically used during 
these procedures. 

[0007] An even more recently developed fundoplication 
procedure is endoluminal fundoplication. In endoluminal 
fundoplication, a flexible endoscope is passed first through 
a patient's mouth and then through the esophagus to locate 
an attachment site at the gastroesophageal junction. A tissue 
grasping device is then positioned at the distal end of the 
endoscope and is attached to the located attachment site. 
Next, a tissue displacement device is positioned at the distal 
end of the endoscope and is used to displace the findus of the 
stomach in such a way as to create an intussusception of the 
esophagus into the gastric lumen, A fastener delivery device 
is then used to secure the gastric fundus to the esophagus at 
a first location. The fastener delivery device is then used to 
place additional fasteners at a plurality of additional desired 
fastener locations, thus securing the gastric fundus entirely 
around the esophagus. 

[0008] Examples of endoluminal fundoplication proce- 
dures are disclosed in U.S. Pat. No. 6,086,600, inventor 
Kortenbach, which issued Jul. 11, 2000, and in U.S. Pat. No. 
6,113,609, inventor Adams, which issued Sep. 5, 2000, both 
of which are incorporated herein by reference. 

[0009] In the aforemendoned U.S. Pat. No. 6,113,609, 
there is disclosed a fundoplication fastener that is made 
entirely out of a bioabsorbable material. One problem that 
has been noted by the present inventors is that, whereas a 
fundoplication fastener need only be capable of securing the 
gastric fundus to the esophagus for the approximately three- 
to six-momh period of time necessary for the gastric fundus 
and the esophagus to become fused to one another, a 
bioabsorbable fundoplication fastener typically will remain 
in place for approximately two years before chemical deg- 
radation results in its structural decay. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to provide a 
novel biocompatible fastener. 

[0011] Therefore, according to one aspect of the invention, 
there is provided a biocompatible fastener, said biocompat- 
ible fastener having a first portion and a second portion, said 
first portion being made out of a first bioabsorbable material, 
said first bioabsorbable material having a first degradation 
rate, said second portion being made out of a material 
selected from the group consisting of a non-bioabsorbable 
material and a second bioabsorbable material, said second 
bioabsorbable material having a second degradation rate, 
said second degradation rate being slower than said first 
degradation rate. 

[0012] It is another object of the present invention to 
provide a novel impermanent biocompatible fastener. 

[0013] Therefore, according to another aspect of the 
invention, there is provided a biocompatible fastener as 
described above wherein said first portion is positioned 
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within said biocompatible fastener so that degradation of 
said first portion results in fragmentation of the biocompat- 
ible fastener. 

[0014] It is still another object of the present invention to 
provide an impermanent biocompatible fastener that over- 
comes at least some of the shortcomings discussed above in 
connection with existing impermanent biocompatible fas- 
teners. 

[0015] Therefore, according to still another aspect of the 
invention, there is provided a biocompatible fastener that 
comprises, in a preferred embodiment, a male portion and a 
female portion. The male portion includes a first base 
member, the first base member being generally flat and oval. 
A pair of male members are mounted on the bottom surface 
of the first base member, each male member comprising a 
cylindrical post extending downwardly from the bottom 
surface of the first base member and a conical head disposed 
at the bottom end of the post. The female portion includes a 
second base member, the second base member being gen- 
erally flat and oval. A pair of sleeves are mounted on the lop 
surface of the second base member and extend upwardly 
therefrom. Each sleeve defines a bore adapted to receive a 
head from a corresponding male member and is provided 
with a pair of longitudinal slots that endow the sleeve with 
some radial flexibility to facilitate insertion of a head into the 
bore. In addition, each sleeve is provided with a sharp tip at 
its top end to facilitate insertion of the sleeve through 
biological tissue. A substantially circumferential flange is 
formed on the inside of each sleeve. The flange extends 
radially into the bore and is engageable with the head once 
the head has been inserted therepast so as to inhibit prema- 
ture withdrawal of the head from the bore. Except for an 
outer coaling on each of the two heads, the fastener is made 
entirely of a non-bio absorbable material. By contrast, the 
outer coating of the heads is made of a bioabsorbable 
material having a desired degradation rate. The thickness of 
the outer coating is appropriately selected so that degrada- 
tion of the outer coating after a desired period of time 
permits each head to be withdrawn past its flange. 

[0016] Because the heads of the aforementioned fastener 
are not made entirely of a bioabsorbable material, but rather, 
are made of an inner core of a non-bio absorbable material 
and an outer coating of a bioabsorbable material, the thick- 
ness of the bioabsorbable material is less than it would 
otherwise be in a corresponding head made entirely out of 
the bioabsorbable material. Consequently, because of its 
reduced thickness, the bioabsorbable material becomes fiiUy 
hydrated more rapidly and, therefore, degrades more quickly 
in the present fastener than in a conesponding fastener made 
entirely out of bioabsorbable material. As a result, by 
selecting an appropriate bioabsorbable material and by 
dimensioning the fastener appropriately, the life-q)an of the 
fastener can be tailored to the healing time for the fastened 
biological material, e.g., three to six months for tissue 
subjected to a findoplication procedure. 

[0017] As can readily be appreciated, instead of or in 
addition to making the heads out of an inner core of 
non-bioabsorbable material and an outer coating of bioab- 
sorbable material, the flanges can be made out of an inner 
core of non-bioabsorbable material and an outer coating of 
bioabsorbable material. A variety of other modifications to 
the aforementioned fasteners are also possible. 



[0018] The above -described fasteners are amenable to 
being mass-produced by conventional molding techniques. 

[0019] For purposes of the present specification and 
claims, it is to be understood that certain directional terms 
used herein, such as "top,""bottom,"**upwardly,""down- 
wardly," and the like, when used to describe the fastener of 
the present invention, are relative terms dependent upon the 
fastener being situated in a particular orientation vis-a-vis 
the viewer at a particular point in time. As can readily be 
appreciated, if the orientation of the fastener is altered, such 
directional terms may also need to be altered correspond- 
ingly. 

[0020] Additional objects, features, aspects and advan- 
tages of the present invention will be set forth, in part, in the 
description which follows and, in part, will be obvious from 
the description or may be learned by practice of the inven- 
tion. In the description, reference is made to the accompa- 
nying drawings which form a part thereof and in which is 
shown by way of illustration specific embodiments for 
practicing the invention. These embodiments will be 
described in sufiBcient detail to enable those skilled in the art 
to practice the invention, and it is to be understood that other 
embodiments may be utilized and that structural changes 
may be made without departing from the scope of the 
invention. The following detailed description is, therefore, 
not to be taken in a limiting sense, and the scope of the 
present invention is best defined by the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The accompanying drawings, which are hereby 
incorporated into and constitute a part of this specification, 
illustrate preferred embodiments of the invention and, 
together with the description, serve to explain the principles 
of the invention. In the drawings wherein like reference 
numerals represent like parts: 

[0022] FIG. 1 is a front view of a first embodiment of a 
biocompatible fastener constructed according to the teach- 
ings of the present invention, the biocompatible fastener 
being shown in an assembled state; 

[0023] FIG. 2 is a perspective view of the biocompatible 
fastener of FIG. 1, the biocompatible fastener being shown 
in an unassembled state; 

[0024] FIG. 3 is a fragmentary section view of the bio- 
compatible fastener of FIG. 1; 

[0025] FIG. 4 is a fragmentary section view of a second 
embodiment of a biocompatible fastener constructed accord- 
ing to the teachings of the present invention, the biocom- 
patible fastener being shown in an assembled state; 

[0026] FIG. 5 is a fragmentary section view of a third 
embodiment of a biocompatible fastener constructed accord- 
ing to the teachings of the present invention, the biocom- 
patible fastener being shown in an assembled state; 

[0027] FIG. 6 is a front view of a fourth embodiment of 
a biocompatible fastener constructed according to the teach- 
ings of the present invention, the biocompatible fastener 
being shown in an assembled state; 

[0028] FIG. 7 is a fragmentary section view of the bio- 
compatible fastener of FIG. 6; 
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[0029] FIG. 8 is a perspective view of a fifth embodimeot 
of a biocompatible fastener constructed according to the 
teachings of the present invention, the biocompatible fas- 
tener being shown in an unassembled state; and 

[0030] FIGS. 9(a) through 9(^0 arc top views of alterna- 
tive embodiments of the female portion of the biocompatible 
fastener of FIG. 8. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0031] Referring now to FIGS. 1 through 3, there are 
shown various views of a first embodiment of a biocompat- 
ible fastener constructed according to the teaching;^ of the 
present invention, said biocompatible fastener being repre- 
sented generally by reference numeral 11. 

[0032] Fastener 11, which is particularly well-suited for, 
but is not limited to, temporarily securing the gastric fundus 
to the esophagus as part of a fundoplication procedure, is a 
two-piece, maling-type fastener comprising a male portion 
13 and a female portion 15. 

[0033] Male portion 13, which may be made by molding, 
is a generally rigid structure comprising a base 17. Base 17, 
which is generally flat and oval, has a top surface 17-1 and 
a bottom surface 17-2. A pair of parallel male members 19-1 
and 19-2 are disposed on opposite sides of the transverse 
cenlerline of base 17 and extend downwardly a short dis- 
tance from bottom surface 17-2 of base 17. Male members 
19-1 and 19-2 are substantially identical to one another, each 
male member 19 comprising a generally cylindrical post 21 
terminating at its bottom end in a generally conical head 23. 

[0034] Female portion 15, which may be made by mold- 
ing, is a generally rigid structure comprising a base 31. Base 
31,.whicb is generally flat and oval, has a top surface 31-1 
and a bottom surface 31-2. A pair of generally cylindrical, 
parallel sleeves 33-1 and 33-2 exten"d"upwaiaiyirsBbrt 
distance from top surface 31-1 of base 31, sleeves 33-1 and 
33-2 being spaced apart appropriately for alignment with 
male members 19-1 and 19-2, respectively. Sleeves 33-1 and 
33-2 are substantially mirror images of one another taken 
along the transverse ceoterline of base 33, and it is to be 
understood that the description below of sleeve 33-1 is 
correspondingly applicable to sleeve 33-2. 

[0035] Sleeve 33-1 terminates at its top end in a relatively 
sharp tip 35-1, tip 35-1 being so shaped to facilitate insertion 
of sleeve 33-1 through biological tissue or the like. Sleeve 
33-1 is additionally^^baped to include a longitudinally- 
extending'bore 37-1, adapted to receive male member 19-1. 
A pair of '^^diMSUy-extending slots 39-1 and 39-2 that 
are in fl uid communication witirBbrr37-l**are"pfbvided in 
sleeve 33-1 to endow sleeve 33-1 with a certain degree of 
radial flexibility to facilitate insertion of member 19-1 into 
bore 37-1. However, it should be understood that, depending 
upon the applicable flexibility requirements of sleeve 33-1, 
one or both of slot^ 39.=l-aDd.3 9-2^CQuld be changed in size 
or eliminated entirely and that one or more additional slots 
could be provided in sleeve 33-1. 

[0036] Sleeve 33-1 is fur±er shaped to include a substan- 
tially circumferential flange 41-1, flange 41-1 extending 
radially inwardly a short distance into bore 37-1. Flange 
41-1 is appropriately sized so that, once head 23 is inserted 
into bore 37-1 and past flange 41-1, head 23 cannot easily be 



withdrawn from bore 37-1 back past flange 41-1, except 
under the conditions described below. 




non-bioabsorbable material used to 
make core 23-1 may be conventional in nature and may 
comprise one or more non-bioabsorbable compounds. Said 
bioabsorbable material used to make coating 23-2 may also 
be conventional in nature and may comprise one or more 
bioabsorbable compounds. 

[0038] The remainder of male portion 13 (and the entirety 
of female portion 15) is preferably made entirely out of the 
same non-bioabsorbable material as core 23-1. Head 23 may 
be formed by insert molding coating 23-2 onto core 23-1. 
Core 23-1 and coating 23-2 are appropriately sized relative 
to flange 41-1 so that, when coaling 23-2 becomes suffi- 
ciently degraded after having been implanted within a 
patient for a particular period of time, head 23 shrinks in size 
until head 23 is no longer retained in bore 37-1 by flange 
41-1. (In other words, top surface 24 of head 23 is no longer 
engaged by flange 41-1.) 

[0039] As can readily be appreciated, fastener U has a 
shorter life-span (i.e., will fragment sooner) than a corre- 
sponding fastener made entirely out of a bioabsorbable 
material for the reason that the thickness of the bioabsorb- 
able material in fastener 11 is considerably less than that in 
a corresponding "all-bioabsorbable" fastener. Consequently, 
because of its reduced thickness, the bioabsorbable material 
of fastener 11 takes less time to become fully hydrated and, 
therefore, degrades more rapidly than a corresponding "all- 
bioabsorbable" fastener. 

[0040] It should be understood that one can alter the 
life-span of fastener 11 by, among other things, modifying 
the type of bioabsorbable material used in coating 23-2, 
modifying the thickness of coating 23-2, and modifying the 
relative dimensions of core 23-1, coating 23-2 and flange 
41-1. It should also be understood that the non-bioabsoib- 
able material used to make all of fastener 11, except for 
coating 23-2, could be replaced with one or more bioab- 
sorbable materials having a slower degradation rate than the 
bioabsorbable material used to make coating 23-2. 

[0041] In addition, it should be understood that the num- 
ber of sets of male members 19 and sleeves 33 in fastener 11 
is illustrative only and that, in other embodiments, there 
could be as few as one male member 19 and one sleeve 33 
or as many as three or more sets of male members 19 and 
sleeves 33. 

[0042] Referring now to FIG. 4, there is shown a frag- 
mentary section view of a second embodiment of a biocom- 
patible fastener constructed according to the teachings of the 
present invention, the biocompatible fastener being shown 
represented generaUy by reference numeral 61. 

[0043] Fastener 61 is simOar in many respects to fastener 
11, fastener 61 comprising a male portion 63 and a female 
portion 65, male portion 63 being identical in overall size 
and shape to male portion 13 of fastener 11, female portion 
65 being identical in aU respects to female portion 15 of 
fastener 11. 
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[0044] The principal difference between fastener 61 and 
fastener 11 is that male portion 63 of fastener 61 is con- 
structed to comprise, instead of a pair of posts 21 each 
terminating al its bottom end in a generally conical bead 23, 
a pair of posts 67 each terminating at its bottom end in a 
generally conical head 69 (only one such post 67 and head 
69 being shown and described herein although it is to be 
understood that the two post/head combinations are identi- 
cal). 

[0045] Post 67, which is cylindrical in shape, comprises a 
core 67-1 and a coating 67-2, Core 67-1 is made out of a 
Don-bioabsorbable material, and coating 67-2 is made out of 
a bioabsorbable material having a desired degradation rate. 
Said non-bio absorbable material used to make core 67-1 
may be conventional in nature and may comprise one or 
more non-bio absorbable compounds. Said bioabsorbable 
material used to make coating 67-2 may also be conven- 
tional in nature and may comprise one or more bioabsorb- 
able compounds. 

[0046] Head 69, which is conical in shape, comprises a 
core 69-1 and a coating 69-2. Core 69-1 is made out of a 
non-bioabsorbable material, and coating 69-2 is made out of 
a bioabsorbable material having a desired degradation rate. 
Said non-bioabsorbable material used to make core 69-1 
may be conventional in nature and may comprise one or 
more non-bioabsorbable compounds. Said bioabsorbable 
material used to make coating 69-2 may also be conven- 
tional in nature and may comprise one or more bioabsorb- 
able compounds. 

[0047] Coaling 67-2 is appropriately sized relative to 
flange 41-1 so that, when coating 67-2 becomes suflSciently 
degraded after having been implanted within a patient for a 
particular period of time, head 69 shrinks in size until head 
69 is no longer retained in bore 37-1 by flange 41-1. As can 
be seen, as contrasted with head 23 of fastener 11, the 
entirety of the top surface 72 of head 69 of fastener 61 is 
made of bioabsorbable material. This may be advantageous 
as it may prevent tissue or other matter disposed on top 
surface 72 from being snagged by top surface 72 and, in so 
doing, hindering the desired breaking apart of fastener 61. 
[0048] Cores 67-1 and 69-1 are preferably molded as a 
unitary structure with base 70, with coatings 67-2 and 69-2 
being simultaneously insert molded Ihereover as a unitary 
coating. 

[0049] It should be understood that one can alter the 
life-span of fastener 61 by, among other things, modifying 
the type of bioabsorbable material used in coatings 67-2 and 
69-2, modifying the thicknesses of coatings 67-2 and 69-2, 
and modifying Ihe relative dimensions of core 69-1, coating 
69-2 and flange 41-1. It should also be understood that the 
noD-bioabsorbable material used to make all of fastener 61, 
except for coatings 67-2 and 69-2, could be replaced with 
one or more bioabsorbable materials having a slower deg- 
radation rate than the bioabsorbable material used to make 
coatings 67-2 and 69-2. 

[0050] Referring now to FIG. 5, there is shown a frag- 
mentary section view of a third embodiment of a biocom- 
patible fastener constructed according to the teachings of the 
present invention, the biocompatible faslener being shown 
represented generally by reference numeral 81. 

[0051] Fastener 81 is similar in many respects to fastener 
61, fastener 81 comprising a male portion 83 and a female 



portion 85, male portion 83 being identical in overall size 
and shape to male portion 63 of fastener 61, female portion 
85 being identical in all respects to female portion 65 of 
fastener 11. 

[0052] The principal difference between fastener 81 and 
fastener 61 is that the bottom portion of post 87 and the 
entirety of head 89 are made only of bioabsorbable material 
whereas the remainder of post 87 comprises a core 87-1 
made out of a non-bioabsorbable material and a coating 87-2 
made out of a bioabsorbable material having a desired 
degradation rate. As can readily be appreciated, the relative 
lengths of core 87-1 and post 87 can be modified as desired. 
It is to be noted that, because head 89 is made entirely out 
of bioabsorbable material, as opposed to comprising a 
coating of bioabsorbable material formed on a non-bioab- 
sorbable core, head 89 may take comparatively longer to 
become fully hydrated. 

[0053] Referring now to FIGS. 6 and 7, there are shown 
front and fragmentary section views, respectively, of a 
fourth embodiment of a biocompatible fastener constructed 
according to the teachings of the present invention, said 
biocompatible fastener being represented generally by ref- 
erence numeral 101. 

[0054] Fastener 101 is similar in many respects to fastener 
11, the principal differences between the two fasteners being 
that fastener 101 comprises a head 103 made entirely out of 
a non-bioabsorbable material and that fastener 101 com- 
prises a flange 105 comprising a core 105-1 and a coating 
105-2, core 105-1 being made out of a non-bioabsorbable 
material and coating 105-2 being made out of a bioabsorb- 
able materials 105-2 having a desired degradation rate. (It 
should be understood that the non-bioabsorbable material 
used to make all of fastener 101, except for coating 105-2, 
could be replaced with a bioabsorable material having a 
slower degradation rate than coating 105-2.) 

[0055] As can readily be appreciated, fastener 101 could 
be modified by replacing head 103 with head 23 of fastener 
11, head 69 of fastener 61, head 89 of fastener 81 or the like. 
Alternatively, fastener 101 could be modified by replacing 
flange 105 with a flange made entirely out of the bioabsorb- 
able material of coating 105-2 and/or by replacing head 103 
with a head made entirely out of the bioabsorbable material 
of coating 105-2. 

[0056] Referring now to FIG. 8, there is shown a perspec- 
tive view of a fifth embodiment of a biocompatible fastener 
constmcled according to the teachings of the present inven- 
tion, the biocompatible fastener being represented generally 
by reference numeral 201. 

[0057] Fastener 201 is similar in many respects to fastener 
101, fastener 201 comprising a male portion 203 and a 
female portion 205. Male portion 203 is identical to the male 
portion of faslener 101. 

[0058] Female portion 205 comprises a base 207, which in 
the present embodiment is generally rectangular in shape. 
Base 207 is made out of a non-bioabsorbable material and is 
shaped to include a pair of transverse bores 209, each bore 
209 being adapted to receive a head 103. A pair of flanges 
211-1 and 211-2 made of a bioabsorbable material are 
disposed within each bore 209, flanges 211-1 and 211-2 
being sized and shaped so that, once head 103 is inserted 
therepast, head 103 cannot easily be withdrawn from bore 
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209 back past flanges 211-1 and 211-2, unless flanges 211-1 
and 211-2 have degraded sufiBciently. Flanges 211-1 and 
211-2 are preferably formed by insert-molding. Alterna- 
tively, in another embodiment, bore 209 and flanges 211-1 
and 211-2 could be separately constructed as an insert that 
is press-fit into a larger bore (not shown) previously formed 
in base 207. 

[0059] As can readily be appreciated, the number of heads 
103 and bores 209 in fastener 201 is illustrative only, and it 
is to be understood that, in other embodiments, there could 
be as few as one bead 103 and one bore 209 or as many as 
three or more sets of heads 103 and bores 209. Also, it can 
readily be appreciated that head 103 could be replaced with 
any of heads 23, 69 or 89. 

[0060] Referring now to FIGS. 9(a) through 9(d), there are 
shown various alternative embodiments of female portion 
205 of fastener 201. In FIG. 9(a), a female portion 301 is 
shown that is adapted for use with a one-headed male 
portion, female portion 301 additionally differing from 
female portion 205 only in that it includes a generally 
disc-shaped base 303. 

[0061] In FIG. 9(6), there is shown another female portion 
351 that is adapted for use with a one-headed male portion, 
female portion 351 additionally differing from female por- 
tion 205 only in that it includes three flanges 353-1 through 
353-3, instead of two flanges. 

[0062] In FIG. 9(c), there is shown still another female 
portion 371 that is adapted for use with a one-headed male 
portion, female portion 371 differing from female portion 
351 only in that it includes five flanges 373-1 through 373-5, 
instead of three flanges. 

[0063] In FIG. 9(^, there is shown still yet another female 
portion 391 that is adapted for use with a one-headed male 
portion, female portion 391 differing from female portion 
371 only in that it includes four flanges 393-1 through 393-4, 
instead of five flanges. 

[0064] It can readily be appreciated that the number of 
flanges in female portions 205, 301, 351, 371 and 391 are 
illustrative only and that other numbers of flanges could be 
substituted. It can also readily be appreciated that female 
portions 351, 371 and 391 could be modified to include 
bases having a shape other than rectangular. 

[0065] The biocompatible fastener of the present inven- 
tion is not limited to a two-piece, mating-type fastener and 
could also be, for example, a bone screw, a surgical staple, 
or the like, wherein an intermediate portion along the length 
thereof is made out of a bioabsorbable material having a 
desired degradation rate and wherein the ends thereof are 
made out of a non-bioabsorbable material or a bioabsorbable 
material having a slower degradation rate than the bioab- 
sorbable material of the intermediate portion. In this manner, 
a biocompatible fastener can be designed that fragments 
within the intermediate portion in a controllable and pre- 
dictable manner after a desired period of time. 

[0066] The embodiments of the present invention recited 
herein are intended to be merely exemplary and those skilled 
in the art will be able to make numerous variations and 
modifications to it without departing from the spirit of the 
present invention. All such variations and modifications are 



intended to be within the scope of the present invention as 
defined by the claims appended hereto. 

What is claimed is: 

1. A biocompatible fastener, said biocompatible fastener 
having a first portion and a second portion, said first portion 
being made out of a first bioabsorbable material, said first 
bioabsorbable material having a first degradation rate, said 
second portion being made out of a material selected from 
the group consisting of a non-bioabsorbable material and a 
second bioabsorbable material, said second bioabsorbable 
material having a second degradation rate, said second 
degradation rate being slower than said first degradation 
rate. 

2. The biocompatible fastener as claimed in claim 1 
wherein said second portion is made out of a non-bioab- 
sorbable material. 

3. The biocompatible fastener as claimed in claim 1 
wherein said first portion is coated over a portion of said 
second portion. 

4. The biocompatible fastener as claimed in claim 1 
wherein said first portion is positioned within said biocom- 
patible fastener so that degradation of said first portion 
results in fragmentation of the biocompatible fastener. 

5. The biocompatible fastener as claimed in claim 1 
wherein said biocompatible fastener comprises a male mem- 
ber and a female member, said male member comprising a 
post having a head disposed at a first end thereof, said female 
member defining a bore adapted to receive said head and 
having a flange extending into said bore, said head being 
engageable with said flange once said head has been inserted 
therepast so as to inhibit withdrawal of said head. 

6. The biocompatible fastener as claimed in claim 5 
wherein said head comprises an outer coating and an inner 
core, wherein said first portion is said outer coating and said 
second portion comprises said inner core, and wherein 
degradation of said outer coating facilitates withdrawal of 
said head past said flange. 

7. The biocompatible fastener as claimed in claim 5 
wherein said flange comprises an outer coating and an inner 
core, wherein said first portion is said outer coating and said 
second portion comprises said inner core, and wherein 
degradation of said outer coating facilitates withdrawal of 
said head past said flange. 

8. A biocompatible fastener comprising a first member 
and a second member, said first member being engageable 
with said second member, said first member comprising a 
first bioabsorbable material having a first degradation rate, 
said second member comprising a material selected from the 
group consisting of a non-bioabsorbable material and a 
second bioabsorbable material having a second degradation 
rate, said second degradation rate being slower than said first 
degradation rate, and wherein, after engagement of said first 
member with said second member, degradation of said first 
member permits disengagement of said first member and 
said second member. 

9. A biocompatible fastener comprising: 

(a) a sleeve, said sleeve defining a bore; 

(b) a flange formed on said sleeve and extending into said 

bore; 

(c) a male member, said male member comprising a post 
and a head disposed at a first end of said post, said head 
being insertable into said bore and past said flange, said 
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head being engageable with said flange once inserted 
therepast so as to inhibit withdrawal of said head £rom 
said bore; 

(d) wherein at least one of said flange and said bead 
comprises an outer coating material and an inner core 
material, said outer coating material being a first bio- 
absorbable material having a first degradation rate, said 
inner core material being a material selected from the 
group consisting of a non-bio absorb able material and a 
second bioabsoibable material, said second bioabsorb- 
able material having a second degradation rate, said 
second degradation rate being slower than said first 
degradation rate; and 

(e) wherein degradation of said outer coating material 
facilitates withdrawal of said head past said flange. 

10. The biocompatible fastener as claimed in claim 9 
further comprising a first base and a second base, said sleeve 
being mounted on said first base, said male member being 
mounted on said second base. 

U. The biocompatible fastener as claimed in claim 10 
wherein said sleeve is provided with a longitudinal slot. 

12. The biocompatible fastener as claimed in claim 10 
wherein said sleeve is provided with a pair of longitudinal 
slots. 

13. The biocompatible fastener as claimed in claim 10 
wherein said sleeve terminates at one end in a sharp tip. 

14. A biocompatible fastener comprising: 

(a) a male portion, said male portion comprising 

(i) a first base member, said first base member having 
a bottom surface, and 

(ii) a first male member mounted on said bottom 
surface of said first base member, said first male 
member comprising a post extending downwardly 
&om said bottom surface, said post having a bottom 
end, and a head disposed at said bottom end of said 
post; and 

(b) a female portion, said female portion comprising 

(i) a second base member, said second base member 
having a top surface, and 

(ii) a first sleeve mounted on said top surface of said 
second base member and extending upwardly there- 
from, said first sleeve defining a bore adapted to 



receive said head and having a flange formed 
thereon, said flange extending into said bore, said 
flange being engageable with said head once said 
head has been inserted therepast so as to inhibit 
withdrawal of said head from said bore; 

(c) wherein at least one of said flange and said head is at 
least partially made of a first bioabsorbable material 
having a first degradation rate and wherein at least one 
of said first base member and said second base member 
comprises a material selected from the group consisting 
of a non-bioabsorbable material and a second bioab- 
sorbable material, said second bioabsorbable material 
having a second degradation rate, said second degra- 
dation rate being slower than said first degradation rate; 
and 

(d) wherein degradation of said first bioabsorbable mate- 
rial facilitates withdrawal of said head past said flange, 

15. The biocompatible fastener as claimed in claim 14 
wherein said head is generally conical in shape and termi- 
nates in a relatively sharp tip. 

16. The biocompatible fastener as claimed in claim 14 
wherein said first base member is generally flat and oval. 

17. The biocompatible fastener as claimed in claim 14 
wherein said second base member is generally flat and oval, 

18. The biocompatible fastener as claimed in claim 14 
wherein said first sleeve is provided with at least one 
longitudinal slot. 

19. The biocompatible fastener as claimed in claim 14 
wherein said first sleeve is provided with a pair of longitu- 
dinal slots. 

20. The biocompatible fastener as claimed in claim 14 
wherein said first sleeve has a top end and wherein said top 
end is shaped to terminate in a relatively sharp tip. 

21. The biocompatible fastener as claimed in claim 14 
wherein said male portion further comprises a second male 
member mounted on said first base member and extending 
downwardly therefrom, said second male member being 
identical to said first male member, and wherein said female 
portion further comprises a second sleeve mounted on said 
second base member and extending upwardly therefrom, 
said second sleeve being aligned with said second male 
member and being a mirror image of said first sleeve. 

4* « « * 
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